radiographers, and film librarians. The time from the completion of an examination to the time an action was taken that was based on radiographic findings showed significant reductions during the digital perIods for certain actions. For example, the time to begin drug therapy decreased from a mean of 4.7 hr when films were viewed to a mean of 3.3 hr when digital images were viewed.
In conclusion,
if prompt action by the MICU physician Improves a patient's outcome, a positive effect on patient care will resuft from the immediate availability of radiographic images.
Traditional systems for generating, handling, transporting, and archiving diagnostic images have had a head start in the competition with the medical image management systems (MIMS) that are being developed today. MIMS, often referred to as picture archiving and communication systems (PACS), are being designed to replace film and file rooms with digital storage and retrieval. As described previously [1 ] , these systems potentially could speed medical images to physicians and other health-care professionals, greatly reduce space taken up by archives, reduce operating costs for film libraries, and improve the quality of radiologists' work. In the context of this paper, "film" is taken to mean the conventional radiographic film, "digital image" is the digital representation of the film, and "image" is either the film or its digital representation.
Decades of development spent on fine tuning conventional equipment and methods for handling radiographic images have resulted in a series of products with which the users are thoroughly familiar. 
Materials and Methods

Hardware
The design of the six-node MIMS used in our department began in early 1981 and has evolved substantially since [3] [4] [5] [6] [7] . The six nodes include the image-acquisition station, the image-archival station, the (Fig. 3) . The physician communicates with the system by using the auxiliary keypad of a standard VT-i 00 keyboard. The details of the design of the keypad have been described elsewhere [8] . The zoom feature permits the display of any selected quarter of the image at the full (1 024 x 1024) resolution available in the image file.
A high-resolution radiologist's station centered around a Ramtek 9460 (Santa Clara, CA) is also available. This system has three memory channels with spatial resolutions of 1 280 x 1 024 (Fig. 4) display of an image.
The MICU Experiment
The research project described here involved the transmission of digital images generated from portable chest radiographs taken in the MICU. The purpose was to determine the efficacy of a MIMS in comparison with that of a traditional film-based system.
To realize these goals, we planned three chronologically sequential, but somewhat interwoven, phases. The first phase was the installation of the digital image/data transmission network between the film- 
Logistics of Data Collection
In previous publications [8, 10] for the examination were given on the consultation request.
The examination was performed, and the radiographer recorded the times the study was begun and completed on the radiographer's form.
The film librarian received the film and placed it on the multiviewer along with previous films for comparison. During the digital period, the films were digitized before they were put on the multiviewer. 
Results
The study was structured with alternating periods of film and digital images. We have completed 6 months of the conventional film system and 6 months during which digital images also were available in the MICU. Approximately 3000 portable chest examinations were tracked; patients were entered into the study at a rate of 65 per month. The populations of patients during the film and digital periods were well matched with respect to age and sex, reasons for requests However, when digital images were used, the transmitted preliminary report was used more frequently. Lines/devices 4.1 ± 2.9 3.0 ± 2.2 4.3 ± 3.0 Pulmonary 4.4 ± 2.9
3.2 ± 2.1 5.0 ± 2.9 Cardiac 4.6 ± 2.8 3.i ± 2.1 4.3 ± 2.9 Pleural 3.2 ± 2.9 2.3 ± 1 .8 2.5 ± 2.7 Other All requests combined 4.8 ± 2.9 3.4 ± 2.1 5.1 ± 2.9
4.3 ± 2.9 3.i ± 2.1 4.4 ± 3.0
Note-All numbers are means ± standard deviations. Intervals greater than 1 0 hr were excluded. Decreases in times for digital periods were significant (p < .05). None-No significant change 4.4 ± 2.9 3.1 ± 2.2 4.5 ± 3.0 Drugtherapy 4.7±2.8 3.3±2.1 4.3±3.0 Additional procedures 4.3 ± 2.8 2.3 ± 1 .6 4.4 ± 3.1 Lines/devices 2.3 ± 2.4 2.2 ± 1 .5 2.5 ± 2.5 Pleural intervention 3.6 ± 3.2 2.3 ± i .9 2.5 ± 2.3
Other All actions combined 3.7 ± 2.9 2.3 ± 1.6 3.1 ± 2.5
4.3 ± 2.9 3.0 ± 2.1 4.1 ± 3.0
Note-All numbers are means ± standard deviations. Intervals greater than 10 hr were excluded. Decreases in times for digital periods were significant (p < .05). MICU = medical intensive care unit.
Discussion
When digital images were used, the MICU physicians relied more heavily on the transmitted preliminary report than on direct consultation with the radiologist (Table 1) . Also, when digital images were viewed, a higher percentage of the MICU physicians indicated that they did not communicate with a radiologist.
Whenever available, the preliminary report was presented along with the digital images. However, occasionally the images were viewed before the radiologist's interpretation was given. 
